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(57) ABSTRACT 
An imaging apparatus according to this invention comprises: 
an image capturing unit which performs continuous image 
capturing; a storing unit which stores a plurality of first 
images captured by the image capturing unit before a shutter 
button is pushed, and a plurality of second images captured by 
the image capturing unit after the shutter button is pushed; 
and a generating unit which generates a background image 
which is an image of a background of a dynamic body 
included in the first images and second images based on at 
least the plurality of first images. 

7 Claims, 7 Drawing Sheets 
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1. 

IMAGINGAPPARATUS, IMAGING METHOD 
AND COMPUTER PROGRAM 

CROSS-REFERENCE TO RELATED 
APPLICATION 

The present application is related to, claims priority from, 
and incorporates by reference Japanese Patent Application 
No. 2010-258674 filed on Nov. 19, 2010. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an imaging apparatus, an 

imaging method and a computer program. 
2. Description of Related Art 
Following improvement of performance of image captur 

ing devices such as CMOS (Complementary Metal Oxide 
Semiconductor) and IC chips which process images taken in 
by the image capturing devices, the number of images which 
can be captured per unit time by a continuous image capturing 
function is increasing. Some digital cameras which are sold in 
recent years can capture several tens of images per second. 

Hence, various functions of a digital camera using a con 
tinuous image capturing function are proposed. For example, 
JP 2009-059060A discloses a technique of extracting a mov 
ing object (dynamic body) by analyzing a plurality of images 
continuously captured in a short time, and Superimposing and 
composing the dynamic body extracted from each image on 
one image. 

In this technique, a median value image is created which 
uses as a pixel value of each pixel the median value of a pixel 
value of a pixel at the same position in a plurality of images 
obtained by a series of image capturing, and the pixel having 
a significant difference from the pixel of the median value 
image among the pixel of each image is replaced with the 
pixel of the median value image as the image of the dynamic 
body portion to compose the median value image and the 
image of the dynamic body portion. 

SUMMARY OF THE INVENTION 

With the above technique, a median value image is gener 
ated using all of a plurality of images obtained by a series of 
image capturing, and therefore it is natural that a median 
value image cannot be generated after a series of image cap 
turing is finished. Hence, the user cannot check to which 
image the dynamic body extracted from each image is com 
posed until a series of image capturing is finished and the 
median value image is generated. 

Further, when the above composition processing is per 
formed using a so-called full image which is an image having 
the same number of pixels as the number of effective pixels of 
an image capturing device, each processing requires time, and 
therefore the image of the composition result cannot be 
checked for a little while after a series of image capturing is 
finished. 

It is therefore an exemplary object of the present invention 
to provide an imaging apparatus, an imaging method and a 
computer program which can more quickly generate an 
image in which a plurality of dynamic bodies extracted 
respectively from a plurality of continuously captured images 
are composed. 

According to an exemplary aspect of the present invention, 
an imaging apparatus has: an image capturing unit which 
performs continuous image capturing; a storing unit which 
stores a plurality of first images captured by the image cap 
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2 
turing unit before a shutterbutton is pushed, and a plurality of 
second images captured by the image capturing unit after the 
shutter button is pushed; and a generating unit which gener 
ates a background image which is an image of a background 
of a dynamic body included in the first images and second 
images based on at least the plurality of first images. 

According to another aspect of the present invention, an 
imaging method includes: performing continuous image cap 
turing; storing a plurality of first images captured before a 
shutter button is pushed and a plurality of second images 
captured after the shutter button is pushed; and generating a 
background image which is an image of a background of a 
dynamic body included in the first images and second images, 
based on at least the plurality of first images. 

According to another aspect of the present invention, a 
computer program causing a computer to execute processing 
including: performing continuous image capturing; storing a 
plurality of first images captured before a shutter button is 
pushed and a plurality of second images captured after the 
shutter button is pushed; and generating a background image 
which is an image of a background of a dynamic body 
included in the first images and second images, based on at 
least the plurality of first images. 

According to the present invention, it is possible to gener 
ate more quickly an image in which a plurality of dynamic 
bodies extracted respectively from a plurality of continuously 
captured images are composed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Specific embodiments of the present invention will now be 
described, by way of example only, with reference to the 
accompanying drawings in which: 

FIG. 1 is a block diagram illustrating a configuration 
example of an imaging apparatus according to an exemplary 
embodiment; 

FIG. 2 is a view illustrating a flow of processing performed 
when a dynamic body composition mode is set; 

FIG.3 is a view illustrating a configuration example of the 
image processing unit in FIG. 1; 

FIG. 4 is a flowchart describing image capturing process 
ing of the imaging apparatus; 

FIG. 5 is a flowchart describing quick view image gener 
ating processing performed in step S4 in FIG. 4; 

FIG. 6 is a flowchart describing main image generating 
processing performed in step S5 in FIG. 4; and 

FIG. 7 is a view illustrating a flow of processing of gener 
ating a composition image using a background image gener 
ated based on the captured image. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1 is a block diagram illustrating a configuration 
example of an imaging apparatus 1 according to an exemplary 
embodiment. The imaging apparatus 1 is an apparatus such as 
a digital still camera, digital video camera or mobile phone 
having a function of capturing still images. 
A CPU (Central Processing Unit) 11 executes a predeter 

mined computer program, and controls the entire operation of 
the imaging apparatus 1. When, for example, a dynamic body 
composition mode is selected of composing on one image the 
dynamic bodies extracted from a plurality of continuously 
captured images, the CPU 11 controls the CMOS sensor 12 to 
continuously capture a plurality of images before a shutter 
button is pushed (hereinafter also referred to as “preview 
image capturing), and continuously capture a plurality of 
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images when the shutterbutton is pushed (hereinafter referred 
to as “continuous image capturing). 

The CMOS sensor 12 photoelectrically converts light 
which is taken in by a lens, and A/D (Analog/Digital) converts 
an image signal obtained by photoelectric conversion. The 
CMOS sensor 12 stores image data obtained by A/D conver 
sion, in the memory 13. 
The memory 13 is provided with an area which can store a 

plurality of preview images captured before the shutterbutton 
is pushed, and an area which can store a plurality of images 
captured after the shutter button is pushed. 

Preview images are stored in a preview image area in order 
of image capturing, and, when there is no more empty area, 
preview images are sequentially stored by being overwritten 
on temporally older images. In the preview image area, a 
plurality of preview images captured immediately before the 
shutter button is pushed are stored at all times. The preview 
images stored in the memory 13 are adequately read by the 
image processing unit 14, and are displayed on a LCD (Liquid 
Crystal Display) 16. The user can check the composition by 
looking at a preview image displayed on the LCD 16. 
When a dynamic body composition mode is selected, the 

image processing unit 14 reads an image stored in the 
memory 13 and composes images. Content of processing 
performed by the image processing unit 14 and a detailed 
configuration of the image processing unit 14 will be 
described below. 
A storing unit 15 includes, for example, a memory card 

which is detachable from the imaging apparatus 1, and stores 
images generated by the image processing unit 14. The LCD 
16 displays a preview image and composition image supplied 
from the image processing unit 14. An operation unit 17 has 
various buttons such as a shutter button, and outputs a signal 
showing content of the user's operation to the CPU 11 when 
the button is operated. 

FIG. 2 is a view illustrating a flow of processing performed 
upon setting of a dynamic body composition mode. 

The horizontal axis in FIG. 2 indicates the time, and a time 
t1 is a time when the shutter button is pushed. That is, a 
preview image is obtained by preview image capturing before 
the time t1, and a plurality of captured images are obtained by 
continuous image capturing after the time t1. For example, a 
preview image and captured image are captured in a state 
where the imaging apparatus 1 is fixed. The respective pre 
view images and captured images show the same scene as a 
background, and show a dynamic body moving in front of this 
scene (on the imaging apparatus 1 side). 
When the shutter button is pushed, as illustrated in the left 

of FIG. 2, the image processing unit 14 reads preview images 
p1 to pn stored in the memory 13 in this case, and generates 
one background image based on the preview images p1 to pn. 
The background image is a destination to which a dynamic 
body image extracted from the captured image is composed, 
and is, for example, generated Such that the median value of 
the pixel value of the pixel at the same position in the preview 
images p1 to pn is used as the pixel value of each pixel. The 
background image only shows the background without show 
ing the dynamic body. 
When the background image is generated, the background 

image may be displayed immediately on the LCD 16 such that 
the user can check the image which is the destination to which 
the dynamic body is composed. 
When a captured image captured by pushing the shutter 

button is stored in the memory 13, the image processing unit 
14 reads the captured image one by one from the memory 13 
in order of image capturing. Reading of the captured image is 
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4 
started in parallel to capturing of the captured image before, 
for example, a series of image capturing is finished. 

With the example of FIG. 2, seven images are captured, and 
four captured images P1 to P4 selected one by one are sequen 
tially read from the memory 13. The captured images P1 to P4 
each show Subjects H1 to H4 showing a state upon capturing 
of each image of a person moving in the same scene as the 
background. 
When the captured image P1 is read from the memory 13, 

the image processing unit 14 finds the difference between the 
captured image P1 and background image as shown in the 
lower part of the captured image P1. The captured image P1 
shows the subject H1 and the background of the subject H1 is 
the same as the scene shown in the background image, and 
therefore, the pixel having a difference from the background 
image among pixels of the captured image P1 is a pixel at a 
portion of the subject H1. 
The image processing unit 14 extracts the dynamic body 

image including pixels corresponding to a portion of the 
subject H1 from the captured image P1, and generates the 
composition image C1 indicated at the destination of an arrow 
#1 by Superimposing and composing the dynamic body 
image on the background image. The composition image C1 
is generated by replacing the pixels on which the subject H1 
overlaps among the pixels of the background image, with 
pixels corresponding to the portion of the subject H1 
extracted from the captured image P1. The composition 
image C1 shows the subject H1. When generation of the 
composition image C1 is finished, the image processing unit 
14 displays the composition image C1 on the LCD16. By this 
means, the user can check the composed state. 
When the captured image P2 captured subsequent to the 

captured image P1 is read from the memory 13, the image 
processing unit 14 finds the difference between the captured 
image P2 and background image as illustrated below the 
captured image P2. The captured image P2 shows the subject 
H2 and the background of the subject H2 is the same as the 
scene shown in the background image, and therefore the 
pixels having a difference from the background image among 
the pixels of the captured image P2 are pixels corresponding 
to the portion of the subject H2. 
The image processing unit 14 extracts the dynamic body 

image including the pixels corresponding to the portion of the 
Subject H2, from the captured image P2 and Superimposes 
and composes the dynamic body image on the composition 
image C1 which is generated immediately before to generate 
a composition image C2 indicated at the destination of an 
arrow #2. The composition image C2 is generated by replac 
ing pixels on which the Subject H2 overlaps among the pixels 
of the composition image C1, with pixels corresponding to 
the portion of the subject H2 extracted from the captured 
image P2. The composition image C2 shows the subject H1 
and Subject H2. When generation of the composition image 
C2 is finished, the image processing unit 14 displays the 
composition image C2 on the LCD 16 instead of the compo 
sition image C1. 
When the captured image P3 captured subsequent to the 

captured image P2 is read from the memory 13, the image 
processing unit 14 finds the difference between the captured 
image P3 and background image as illustrated below the 
captured image P3. The captured image P3 shows the subject 
H3 and the background of the subject H3 is the same as the 
scene shown in the background image, and therefore pixels 
having a difference from the background image among the 
pixels of the captured image P3 are pixels corresponding to 
the portion of the subject H3. 
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The image processing unit 14 extracts the dynamic body 
image including pixels corresponding to the portion of the 
subject H3, from the captured image P3 and superimposes 
and composes the dynamic body image on the composition 
image C2 which is generated immediately before to generate 
the composition image C3 indicated at the destination of an 
arrow #3. The composition image C3 is generated by replac 
ing the pixels on which the Subject H3 overlaps among the 
pixels of the composition image C2, with the pixels corre 
sponding to the portion of the subject H3 extracted from the 
captured image P3. The composition image C3 shows the 
subjects H1 to H3. When generation of the composition 
image C3 is finished, the image processing unit 14 displays 
the composition image C3 on the LCD 16 instead of the 
composition image C2. 
When the captured image P4 captured subsequent to the 

captured image P3 is read from the memory 13, the image 
processing unit 14 finds the difference between the captured 
image P4 and background image as illustrated below the 
captured image P4. The captured image P4 shows the subject 
H4 and the background of the subject H4 is the same as the 
scene shown in the background image, and therefore, pixels 
having a difference from the background image among the 
pixels of the captured image P4 are pixels corresponding to 
the portion of the subject H4. 

The image processing unit 14 extracts the dynamic body 
image including pixels corresponding to the portion of the 
Subject H4, from the captured image P4 and Superimposes 
and composes the dynamic body image with the composition 
image C3 which is generated immediately before to generate 
the composition image C4 as indicated at the destination of 
the arrow #4. The composition image C4 is generated by 
replacing pixels on which the Subject H4 overlaps among the 
pixels of the composition image C3, with pixels correspond 
ing to the portion of the subject H4 extracted from the cap 
tured image P4. The composition image C4 shows the Sub 
jects H1 to H4. When the composition image C4 is generated, 
the image processing unit 14 displays the composition image 
C4 on the LCD 16 instead of the composition image C3. 
As described above, by generating the background image 

which is a destination to which the dynamic body image is 
composed using a preview image captured before the shutter 
button is pushed, it is possible to extract the dynamic body 
image immediately after the captured image is captured, and 
compose the dynamic body image with the background 
image to generate a composition image. 

That is, when the background image is generated using the 
captured image captured after the shutterbutton is pushed, the 
background image cannot be generated until capturing of the 
captured image P4 is finished when described using the 
example of FIG. 2, generation of a composition image can be 
started at a later timing. However, by generating the back 
ground image using a preview image as described above, it is 
possible to start generating the composition image C1 imme 
diately after capturing of the captured image P1 is finished. 

In addition, instead of generating the background image 
when the shutter button is pushed, every time the preview 
image is captured and stored in the memory 13, the back 
ground image may be generated using a plurality of preview 
images stored in the memory 13. When the shutter button is 
pushed, generation of the composition image is started using 
the background image generated in advance. By so doing, it is 
possible to, for example, more quickly generate a composi 
tion image. 

Further, according to the above processing, every time a 
composition image is generated, it is possible to display the 
composition image on the LCD 16 and present the image to 
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6 
the user. The composition image may be displayed one by one 
instead of the composition image generated before as 
described above or aligned and displayed together with com 
position images generated before. By So doing, it is possible 
to, for example, easily check how the images are composed. 

It is also possible to generate the composition image using 
both of a low resolution image and a high resolution image. 
Meanwhile, the high resolution image (so-called full image) 
is an image which is captured by the CMOS sensor 12 and 
which has the same number of pixels as the number of effec 
tive pixels of the CMOS sensor 12, and the low resolution 
image (for example, a quick view image used to check a 
captured image immediately after image capturing) is an 
image which is obtained by converting the resolution for the 
high resolution image. 
By generating the composition image using the low reso 

lution image, it is possible to more quickly perform process 
ing compared to a case where a composition image is gener 
ated using the high resolution image, and provide quick view 
display for displaying the composition image at an earlier 
timing. Respective quick view images which are composition 
images for quick display generated based on the low resolu 
tion image are stored in header information of the main image 
and stored in the storing unit 15 together with the main image. 
The main image is, for example, a composition image which 
is finally generated using the high resolution image (compo 
sition image C4 with the example of FIG. 2). 
FIG.3 is a view illustrating a configuration example of the 

image processing unit 14 in FIG.1. At least part of functional 
units illustrated in FIG. 3 are realized by executing a prede 
termined computer program by the CPU 11 in FIG. 1. 
The image processing unit 14 has a quick view image 

generating unit 21, a main image generating unit 22, a display 
processing unit 23 and an information generating unit 24. The 
quick view image generating unit 21 has a resolution convert 
ing unit 31, a background image generating unit 32, a 
dynamic body extracting unit 33 and a composing unit 34. 
and the main image generating unit 22 has a background 
image generating unit 41, a dynamic body extracting unit 42 
and a composing unit 43. The preview image read from the 
memory 13 is input to the resolution converting unit 31 and 
the background image generating unit 41, and respective 
captured images read from the memory 13 every time images 
are captured are input to the resolution converting unit 31 and 
the dynamic body extracting unit 42. 
The resolution converting unit 31 of the quick view image 

generating unit 21 converts the input preview image and 
captured image into low resolution images. In addition, 
although the resolution of a preview image is converted into a 
low resolution, there may be cases where the resolution is not 
converted into a low resolution depending on the resolution of 
the preview image. The resolution converting unit 31 outputs 
the preview image of a low resolution obtained by resolution 
conversion, to the background image generating unit 32, and 
outputs the captured image of the low resolution to the 
dynamic body extracting unit 33. 
The background image generating unit 32 generates a 

background image using as the pixel value of each pixel the 
median value of the pixel value of pixels at the same position 
in a plurality of low resolution preview images, based on a 
plurality of low resolution preview images Supplied from the 
resolution converting unit 31. The background image gener 
ated by the background image generating unit 32 is Supplied 
to the dynamic body extracting unit 33 and composing unit 
34. 
The dynamic body extracting unit 33 finds the difference 

between a low resolution background image Supplied from 
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the background image generating unit 32 and a low resolution 
captured image Supplied from the resolution converting unit 
31 (difference between pixel values of pixels at the same 
position). The dynamic body extracting unit 33 extracts from 
the captured image the dynamic body image including pixels 
having a difference from the background image, and outputs 
the dynamic body image to the composing unit 34. 

The composing unit 34 composes the low resolution back 
ground image which is Supplied from the background image 
generating unit 32, and the dynamic body image which is 
extracted from the low resolution captured image by the 
dynamic body extracting unit 33 and is Supplied, and gener 
ates a composition image which is a quick view image. The 
dynamic body image is composed with the background image 
by replacing pixels which overlap the portion of the dynamic 
body among the pixels of the background image, with the 
pixels of the dynamic body image. Every time the composi 
tion image which is a quick view image is generated, the 
composing unit 34 outputs the generated composition image 
to the display processing unit 23 and information generating 
unit 24. 
As described above, the composing unit 34 Superimposes 

and composes on the background image the dynamic body 
image extracted from the first captured image to generate the 
first composition image, and Superimposes and composes the 
dynamic body image extracted from respective second and 
Subsequent captured images, on the composition image gen 
erated immediately before to generate the respective second 
and Subsequent composition images. 
The display processing unit 23 displays the quick view 

image on the LCD 16 every time the quick view image is 
Supplied from the composing unit 34. 

Further, when display of the main image stored in the 
storing unit 15 is commanded, the display processing unit 23 
reads from the storing unit 15 a file of the main image display 
of which is commanded. The main image file includes main 
image data and header information, and, in header informa 
tion, respective quick view image data generated upon gen 
eration of the main image is stored. The display processing 
unit 23 displays quick view images stored in header informa 
tion of the main image one by one in, for example, the order 
of generation or aligns and displays a plurality of quick view 
images on the LCD 16, and displays the main image on the 
LCD 16. 
The background image generating unit 41 of the main 

image generating unit 22 generates the background image 
using as the pixel value of each pixel the median value of the 
pixel value of the pixels at the same position in a plurality of 
high resolution preview images, based on a plurality of input 
high resolution preview images. The background image gen 
erated by the background image generating unit 41 is Sup 
plied to the dynamic body extracting unit 42 and composing 
unit 43. 

The dynamic body extracting unit 42 finds the difference 
between the high resolution background image Supplied from 
the background image generating unit 41 and the input high 
resolution captured image. The dynamic body extracting unit 
42 extracts from the captured image the dynamic body image 
including pixels having the difference from the background 
image, and outputs the dynamic body image to the composing 
unit 43. 

The composing unit 43 performs the same processing as 
the processing of composing unit 34 of generating quick view 
images, based on the high resolution background image Sup 
plied from the background image generating unit 41 and 
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8 
dynamic body image which is extracted from the high reso 
lution captured image by the dynamic body extracting unit 42 
and is Supplied. 

That is, the composing unit 43 Superimposes and composes 
the dynamic body image extracted from the first captured 
image, on the background image to generate the first compo 
sition image, and Superimposes and composes the dynamic 
body image extracted from the respective second and Subse 
quent captured images, on the composition image generated 
immediately before to generate the respective second and 
Subsequent composition image. The composing unit 43 com 
poses the dynamic body image extracted from the final cap 
tured image, and outputs the generated final composition 
image to the information generating unit 24 as the main 
image. 
The information generating unit 24 stores in header infor 

mation the respective quick view images Supplied from the 
composing unit 34, and generates and stores header informa 
tion and a file including the main image data Supplied from 
the composing unit 43 in the storing unit 15. 

Next, image capturing processing of the imaging apparatus 
1 will be described with reference to the flowchart in FIG. 4. 
The processing in FIG. 4 is started when, for example, the 

user selects the dynamic body composition mode as an image 
capturing mode. Processing of each step is not only per 
formed in the order illustrated in FIG. 4 but also adequately 
performed in parallel to the other processings. 

In step S1, the CPU 11 controls the CMOS sensor 12 to 
capture a plurality of preview images. The captured preview 
image is Supplied to the memory 13 and is stored in the 
preview image area. 

In step S2, the CPU 11 decides whether or not the shutter 
button is pushed, based on information Supplied from the 
operation unit 17, and, when it is decided that the shutter 
button is not pushed, the step returns to step S1 to repeat 
capturing a preview image. 
By contrast with this, when it is decided in step S2 that the 

shutter button is pushed, in step S3, the CPU 11 controls the 
CMOS sensor 12 to capture a plurality of images by a con 
tinuous image capturing function. The captured image is 
sequentially Supplied to the memory 13, and is stored in the 
captured image area. 

In step S4, the quick view image generating unit 21 of the 
image processing unit 14 performs quick view image gener 
ating processing. A plurality of quick view images generated 
by quick view image generating processing are Supplied to 
the information generating unit 24. 

In step S5, the main image generating unit 22 of the image 
processing unit 14 performs main image generating process 
ing. The final composition image which is the main image 
generated by the main image generating processing is Sup 
plied to the information generating unit 24. 

In step S6, the information generating unit 24 stores a 
plurality of quick view images generated by the quick view 
image generating processing, in header information of the 
main image. 

In step S7, the information generating unit 24 stores header 
information in which the quick view images are stored and a 
file including main image data generated by the main image 
generating processing, in the storing unit 15. Then, the step 
returns to step S1 to perform the above processing. 

Next, quick view image generating processing performed 
in step S4 in FIG. 4 will be described with reference to the 
flowchart in FIG. 5. 

In step S11, the resolution converting unit 31 of the quick 
view image generating unit 21 converts the input preview 
image and captured image into low resolution images. 
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In step S12, the background image generating unit 32 
generates a background image using as the pixel value of each 
pixel the median value of the pixel value of the pixel at the 
same position, based on a plurality of low resolution preview 
images. 5 

In step S13, the dynamic body extracting unit 33 selects 
one low resolution captured image obtained by converting the 
resolution in the resolution converting unit 31. 

In step S14, the dynamic body extracting unit 33 finds the 
difference between the low resolution background image 10 
generated by the background image generating unit 32 and 
the selected low resolution captured image, and extracts from 
the captured image the dynamic body image including pixels 
having the difference from the background image. 

In step S15, the composing unit 34 composes the low 15 
resolution background image generated by the background 
image generating unit 32 and the dynamic body image 
extracted from the low resolution captured image by the 
dynamic body extracting unit 33 to generate a composition 
image which is a quick view image. The quick view image 20 
generated by the composing unit 34 is Supplied to the display 
processing unit 23 and information generating unit 24. 

In step S16, the display processing unit 23 displays on the 
LCD 16 the quick view image generated by the composing 
unit 34. 25 

In step S17, the dynamic body extracting unit 33 decides 
whether or not all captured images are selected, and, when it 
is decided that all captured images are not selected, the step 
returns to step S13 to select the next captured image and 
repeat the same processing. The dynamic body image 30 
extracted from the first captured image is Superimposed and 
composed on the background image to generate the first com 
position image and the dynamic body images extracted from 
the respective second and Subsequent captured images are 
then Superimposed and composed on the composition image 35 
generated immediately before to generate the respective sec 
ond and Subsequent composition images. The generated com 
position images are sequentially displayed on the LCD 16, 
and are Supplied to the information generating unit 24. 
When it is decided in step S17 that all captured images are 40 

selected, the step returns to step S4 in FIG. 4 to perform the 
Subsequent processings. 

Next, main image generating processing performed in step 
S5 in FIG. 4 will be described with reference to the flowchart 
illustrated in FIG. 6. 45 

In step S21, the background image generating unit 41 of the 
main image generating unit 22 generates the background 
image using as the pixel value of each pixel the median value 
of the pixel value of the pixel at the same position in a plurality 
of high resolution preview images, based on a plurality of 50 
input high resolution preview images. 

In step S22, the dynamic body extracting unit 42 selects 
one input high resolution captured image. 

In step S23, the dynamic body extracting unit 42 finds the 
difference between the high resolution background image 55 
generated by the background image generating unit 41 and 
the selected high resolution captured image, and extracts 
from the captured image the dynamic body image including 
pixels having the difference from the background image. 

In step S24, the composing unit 43 composes the high 60 
resolution background image generated by the background 
image generating unit 41 and dynamic body image extracted 
from the high resolution captured image by the dynamic body 
extracting unit 42 to generate a composition image. 

In step S25, the dynamic body extracting unit 42 decides 65 
whether or not all captured images are selected, and, when it 
is decided that all captured images are not selected, the step 
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returns to step S22 to select the next captured image and 
repeat the same processing. The dynamic body image 
extracted from the first captured image is Superimposed and 
composed on the background image to generate the first com 
position image, and the dynamic body images extracted from 
the respective second and Subsequent captured images are 
then Superimposed and composed on the composition image 
generated immediately before to generate the respective sec 
ond and Subsequent composition images. 
When it is decided in step S25 that all captured images are 

selected, in step S26, the composing unit 43 composes the 
dynamic body image extracted from the final captured image 
to output the generated final composition image to the infor 
mation generating unit 24 as the main image. Then, the step 
returns to step S5 in FIG. 4 to perform the subsequent pro 
cessings. 

According to the above described exemplary embodiment, 
following effects are obtained: 

1. it is possible to more quickly generate an image in which 
a plurality of dynamic bodies extracted respectively from a 
plurality of continuously captured images are composed; 

2. It is possible to easily extract a plurality of dynamic body 
images from the differences between the images before image 
capturing and a plurality of images after image capturing; 

3. By generating the background image using preview 
images, it is possible to start generating the composition 
image immediately after the first image is captured. Hence, it 
is possible to display the composition image every time the 
composition c image is generated; 

4. By storing the finally generated composition image as 
the high resolution main image, it is possible to display a high 
quality composition image; and 

5. Respective quick view images which are quick view 
display composition images are stored in header information 
of the main image, so that it is possible to display the quick 
view images one by one in, for example, the order of genera 
tion, or align and display a plurality of quick view images. 
As described above, although a background image gener 

ated based on a high resolution preview image is used to 
generate the main image, the main image may be generated 
using a low resolution background image generated based on 
a low resolution preview image upon generation of quick 
view images. 

Further, as described above, although, every time the quick 
view image is generated, the quick view image is displayed on 
the LCD 16 and is presented to the user, processing of gen 
erating the main image may be cancelled in this case. When, 
for example, a cancel button which is operated to cancel 
processing of generating the main image is displayed together 
with a quick view image and a predetermined button of the 
operation unit 17 is pushed or a cancel button is pushed by the 
user in case where a touch panel is overlaid on the LCD 16, the 
processing of generating the main image is stopped. By So 
doing, wasteful processing is not executed, so that it is pos 
sible to save power consumption. 
When respective dynamic bodies shown in one composi 

tion image are crowded (are too close to each other), there are 
cases where the transition of the motion of the dynamic body 
is hard to learn from the composition image. To prevent the 
respective dynamic bodies from being crowded, the user may 
select every what captured image is used among captured 
images captured by a continuous image capturing function to 
generate a composition image. By so doing, it is possible to, 
for example, generate a composition image which the user 
desires. 

Further, it may be possible to capture 3n+1 (for example, 
31) captured images by the continuous image capturing func 
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tion when the shutter button is pushed, extract the dynamic 
body from each captured image by finding the difference 
from the background image, calculate the coordinate of the 
gravity center of the extracted dynamic body and select the 
dynamic body image to be composed with the background 
image, according to whether or not the coordinate of the 
gravity center moves. 
When, for example, the coordinate of the gravity center 

moves, dynamic body images extracted from respective cap 
tured images of the first captured image, n+1th captured 
image, 2n+1th captured image and final captured image are 
selected and used to generate a composition image. Further, 
when the coordinate of the gravity center is not moving, 
respective dynamic body images extracted from a 3n+1th 
captured image is selected and used to generate a composition 
image. 
By Switching the dynamic body image used to generate a 

composition image according to whether or not the gravity 
center of the dynamic body moves, it is possible to prevent 
respective dynamic bodies shown in one composition image 
from being crowded. 
As described above, although a background image is gen 

erated based on preview images captured before the shutter 
button is pushed, the background image may be generated 
based on the captured image captured after the shutterbutton 
is pushed. 

FIG. 7 is a view illustrating the flow of processing of 
generating a composition image using the background image 
generated based on the captured image. 

With the example of FIG. 7, the background image is 
generated using the median value of the captured images P1 
to P4 captured after the shutter button is pushed. Further, by 
extracting the dynamic body image H1 from the captured 
image P1 by finding the difference from the background 
image, and composing the extracted dynamic body image H1 
with the background image, the composition image C1 indi 
cated at the destination of the arrow #1 is generated. 

Similarly, by extracting the dynamic body images H2,H3 
and H4 respectively from the captured images P2 to P4 by 
finding the difference from the background image, and com 
posing the extracted dynamic body images H2, H3 and H4 
with the composition image generated immediately before, 
the composition images C2 to C4 indicated at the destinations 
of the arrows #2 to #4 are generated. 
As described above, the background image is generated 

utilizing the captured images, so that it is possible to generate 
a background image similar to the background when the 
dynamic body is moving. 
The embodiment of the present invention is by no means 

limited to the above embodiment, and can be variously 
changed within the scope without deviating from the spirit of 
the present invention. 
What is claimed is: 
1. An imaging apparatus comprising: 
an image capturing unit which performs continuous image 

capturing: 
a storing unit which stores a plurality of first images cap 

tured by the image capturing unit before a shutterbutton 
is pushed, and a plurality of second images captured by 
the image capturing unit after the shutter button is 
pushed; 

a generating unit which generates a background image 
which is a single still image of a background of a 
dynamic body included in the first images and second 
images based on at least the plurality of first images; 

an extracting unit which extracts a dynamic body image 
which is an image of a dynamic body included in the 
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second images by finding a difference between the back 
ground image and the second images; and 

a composing unit which generates a composition image by 
Superimposing and composing on the background 
image the dynamic body image extracted from a first one 
of the second images captured after the shutter button is 
pushed, and Superimposes and composes the dynamic 
body image extracted from a second or Subsequent Sec 
ond images, on the composition image generated by 
composing the dynamic body image extracted from the 
second image immediately before to generate a plurality 
of composition images while maintaining the position 
relationship of each portion of the dynamic body with 
the background image. 

2. The imaging apparatus according to claim 1, further 
comprising a display unit which displays the generated com 
position images every time the composition images are gen 
erated. 

3. The imaging apparatus according to claim 2, further 
comprising a processing unit which stores as a main image in 
a recording medium the composition image generated by 
composing the dynamic body image extracted from a final 
one of the second images captured after the shutter button is 
pushed. 

4. The imaging apparatus according to claim 3, further 
comprising a converting unit which converts the first images 
and the second images into low resolution images, wherein: 

the generating unit generates the background image of a 
low resolution based on at least the plurality of first 
images for which a resolution is converted; 

the extracting unit extracts the dynamic body image from 
the respective second images for which a resolution is 
converted; 

the composing unit Superimposes and composes on the 
background image of the low resolution the dynamic 
body image extracted from the respective second images 
for which the resolution is converted; and 

the processing unit stores in header information of the main 
image a plurality of low resolution composition images 
generated by the composing unit to store the main 
image. 

5. The imaging apparatus according to claim 4, wherein, 
when display of the main image stored in the recording 
medium is commanded, the display unit sequentially displays 
the plurality of composition images included in header infor 
mation of the main image in order of generation by the com 
posing unit. 

6. An imaging method comprising: 
performing continuous image capturing: 
storing a plurality of first images captured before a shutter 

button is pushed and a plurality of second images cap 
tured after the shutter button is pushed; 

generating a background image which is a single still 
image of a background of a dynamic body included in 
the first images and second images, based on at least the 
plurality of first images; 

extracting a dynamic body image which is an image of a 
dynamic body included in the second images by finding 
a difference between the background image and the 
Second images; and 

generating a composition image by Superimposing and 
composing on the background image the dynamic body 
image extracted from a first one of the second images 
captured after the shutter button is pushed, and Superim 
posing and composing the dynamic body image 
extracted from a second or Subsequent second images, 
on the composition image generated by composing the 
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dynamic body image extracted from the second image 
immediately before to generate a plurality of composi 
tion images while maintaining the position relationship 
of each portion of the dynamic body with the back 
ground image. 

7. A non-transitory computer-readable storage medium 
storing a computer program that, when executed by a com 
puter, causes the computer to perform: 

performing continuous image capturing: 
storing a plurality of first images captured before a shutter 

button is pushed and a plurality of second images cap 
tured after the shutter button is pushed; and 

generating a background image which is a single still 
image of a background of a dynamic body included in 
the first images and second images, based on at least the 
plurality of first images; 

extracting a dynamic body image which is an image of a 
dynamic body included in the second images by finding 
a difference between the background image and the 
Second images; and 

generating a composition image by Superimposing and 
composing on the background image the dynamic body 
image extracted from a first one of the second images 
captured after the shutter button is pushed, and Superim 
posing and composing the dynamic body image 
extracted from a second or Subsequent second images, 
on the composition image generated by composing the 
dynamic body image extracted from the second image 
immediately before to generate a plurality of composi 
tion images while maintaining the position relationship 
of each portion of the dynamic body with the back 
ground image. 
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